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ABSTRACT

Geographic Information Systems (GIS) represent an application of information technology (IT) in business that has yet to
reach full maturity. Like other forms of information system (IS), the development of GIS in commercial organizations has
been greatly influenced by developments in IT and in the subsequent availability of software to exploit these developments.
However the corporate use of GIS also requires the availability of spatial data originating outside the organization using it,
this requirement is less common in other forms of information system. The widespread use of spatial data will be influenced
by the technical and economic arrangements for access to that data. This paper argues that these conditions are potentially an
important factor in business adoption of GIS. We go on to examine the contribution of spatial data initiatives such as
Geolibraries and identify areas of future research in this area.
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INTRODUCTION

The general experience of information technology (IT) evolution suggests that conditions are now appropriate for the more
widespread use of GIS. As the appropriate GIS software is now readily available and as the computer technology required is
now a small proportion of project cost. However, while the conditions are favorable to dissemination of GIS applications, this
analysis may overlook the important role of spatial data. Most of the data used in traditional IT applications is sourced within
an organization and the collection of this data often follows the investment in appropriate technology. For a GIS application,
a much smaller proportion of data is unique to the specific application and organization. This internal data, collected for a
particular project, only becomes useful when combined with existing data sourced outside the organization, for example data
on shared transportation networks and demographic data. Therefore the existence of appropriate common data resources is
an additional requirement for the widespread adoption of GIS in business and one which distinguishes GIS from other areas
of IS. The objective of this paper is to discuss these distinctive characteristics of spatial data and to outline some of the
developments in the geographic community for organizing that data.
SPATIAL DATA

The fundamental requirement for data availability is that the required spatial data is initially collected. In this domain, as in
other areas of IS, the advances in data collection technology mean that increasingly large amounts of data are now being
routinely collected. New and improved data collection technologies, for example GPS and remote sensing, and improvements
in data storage, mean that the physical collection of the data is not in itself a major obstacle.
However the technical ability to collect large volumes of data does not automatically imply that it is easy or even possible to
make good use of that data. Other areas of research in IS, such as the data warehousing field, indicate the difficulties of
organizing data, even for use entirely within the organization that collected it (Gray and Watson, 1998). Spatial data is of
interest to a much wider community beyond those who initially collect it and making data accessible to this larger community
is a challenging task. These problems are increased when multiple sources of data must be combined in a way suitable for the
needs for multiple users. Substantial technical challenges still exist in the organization of large volumes of spatial data for use
in a diverse range of applications. Awareness of the importance of these issues has led several countries to start spatial data
infrastructure (SDI) initiatives to provide a framework for better integrating the collection and use spatial data (Rajabifard et
al., 2002). In the US, The Federal Geographic Data Committee (FGDC, 1997) defines the United States national SDI as an
umbrella of policies, standards, and procedures under which organizations and technologies interact to foster more efficient
use, management; and production of geospatial data. While it may take some time, these initiatives suggest that appropriate
technical standards will emerge and that these challenges can be successfully overcome.
The use of spatial data, by users far removed from those who collect such data, provides potential for misuse resulting from a
lack of understanding of the data. This problem is especially likely to arise for business applications where users typically
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have little training in spatial techniques. Standards based approaches, such as the use of metadata, can facilitate the
integration of diverse sources of data (West and Hess, 2002). Appropriate tools are needed to manipulate spatial data, as
business users are not directly experts in this field. Such users are not well positioned to assess the quality of the spatial data
used in their decision-making. Researchers are now becoming interested in approaches for assessing the value of geospatial
information content (Meeks and Dasgupta, online). This research recognizes that the most difficult challenge posed by spatial
data is not a technical one but an economic one: what economic model is appropriate for data that is collected by one
organization and used by other organizations several years later?
GEOLIBRARIES

The problem of creating an integrated spatial referenced body of data has lead to interest in the concept of a geolibrary. A
geolibrary is a digital library that stores information in a format searchable by geographic location in addition to traditional
searching methods, this is known as georeferenced information. The concept of a geolibrary originated in the 1990s
(Goodchild, 1998). The Alexandria digital library at the University of California, Santa Barbara is generally regarded as the
first major prototype geolibrary (http://webclient.alexandria.ucsb.edu/). The geolibrary model was further defined within the
GIS community by the Workshop on Distributed Geolibraries: Spatial Information Resources, convened by the Mapping
Science Committee of the US National Research Council in June 1998 (Mapping Science Committee, 1999). Geolibraries are
based on the spatial referencing of data; this data need not be either digital or spatial in nature. However the geolibrary
concept is likely to reach its fullest expression for spatial data or digital attribute data that is closely associated with spatial
entities (Boxall, 2002).
A traditional library can be a single resource for all sorts of information, where the user can browse and then make use of
printed material for a period of time. A geolibrary can also form a well-organized single resource for spatially related
information and this could be particular value to users not directly in the spatial disciplines. Such a geolibrary could be a
virtual one, integrating diverse spatial databases under a single indexing structure.
A major obstacle to building geolibraries arises because spatial data resources are somewhat fragmented and difficult to
assemble for applications that require the synthesis of data originating in different organizations. Existing spatial data
collections are often designed for the particular needs of specific user communities and it is difficult to integrate these
together. Currently, the wider potential user community lacks the training and experience to make full use of the latent
potential provided by the spatial association of these diverse sources of information. The introduction of properly organized
and cataloged geolibraries can make a major contribution to extending the use of spatial information and techniques to a
broader community, and this is of considerable relevance to business.
FUNDING MODELS FOR GEOLIBRARIES

A geolibrary is a combination of various data sources, collected by different organizations, often at considerable cost. If
spatially related data is to be included in geolibraries and subsequently made available to a wide range of users, then the
question of the funding of these libraries arises. One approach is for geolibraries to be regarded as a public benefit that should
be funded by the government. Much spatial data is of public interest, and a large volume of spatial data originates with
government agencies such as traditional cartographic agencies and local government bodies. However, differing approaches
are taken internationally to the distribution of this data. In the US, government policy is to make basic geographic data
collected with taxpayers' money freely available to citizens, this has led to initiatives such as the National Spatial Data
Infrastructure (NSDI), and the funding in 1994 of the Alexandria Digital Library by the U.S. National Science Foundation.
This approach to data ownership has also inspired geolibrary type initiatives at the State and local level in the US, for
instance the Idaho Geospatial Data Center (Jankowska MA and P, 2000).
The approach of the US federal government reflects the idea of spatial data as a public good. Basic spatial data should
logically only be collected once, in the US it is seen as appropriate for the government to do this and then make this data
available at little or no cost to the public. In contrast, in Canada and in most European countries government policy is to seek
to recover some or all the cost of spatial data collection from those who use it (Craglia and Masser, 2003). These pricing
differences have implications for GIS users, while Canada is reasonably similar to the US in many ways, the different
policies on spatial data pricing has been identified as a limiting factor in the development of GIS (Klinkenberg, 2003)
Given the pressure on public finances in all countries, there is a tendency for governments to seek to limit expenditure or to
impose taxes or charges specifically associated with the service provided. Roads are a public good, yet taxes on cars may be
directed toward expenditure on roads. In many countries, the user pays directly for some roads as tolls. The lack of close
association between tax paid and actual road use largely reflects the fact that toll collection is infeasible on most roads.
Where toll collection is convenient, on high volume roads and bridges, the public is willing to accept this form of variable
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payment for road use. The use of IT is sometimes seen as providing a more efficient and fair form of cost recovery for these
services. Governments such as Singapore have pioneered the use of electronic road tolling to charge a variable charge based
on location, time of day, and level of traffic congestion.
Comprehensive spatial data collections will need to integrate data from national and local government bodies, publicly
owned agencies, and from the private sector. Therefore the concept of a geolibrary raises the question of a charging model
even in the more favorable public sector environment found in the US. Firstly, when a geolibrary integrates data from private
and public sector sources, the economic rationale for these data providers is different. Secondly, digital data may be readily
copied, so it is difficult to control the use of the data provided. Potentially the digital distribution of goods could be
associated with a digital cost distribution mechanism. However such a scheme would not be straightforward and this problem
of building digital databases from multiple private sector sources is one has caused problems in other sectors. For example
the music industry, which has experienced great difficulty in establishing a working model for the download of copyright
music. In Electronic Commerce generally, copyright issues remain problematic and proposed solutions such as micro
payment mechanisms have had only limited success.
An electronic market in spatial data would be largely in a Business-to-Business (B2B) environment and might be more
successful than in consumer-orientated sectors such as music. A server-based approach might be used, this is the GIService
model (Tao, 2001). This approach allows access to spatial databases only through server based tools, thereby enforcing
economic restrictions on user access to the data. However, these types of restrictions inhibit access to the data, compromising
the objective of the geolibrary. Another alternative is a standards-based approach, where metadata standards for spatial data
incorporated mechanisms for identification of the ownership of data. This approach would not prevent data piracy but would
facilitate legal data use by organizations using standards compliant software.
Geolibrary
server

User

GIS with licence
scheme

Local data

Figure 1 : Library model – data transferred to user for processing with local GIS tools

Geolibrary
server

User

Spatial
analysis

GIService
Client

Figure 2 : GIService mode –user interacts with data through software tools
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The design of an appropriate charging structure for geolibraries is likely to prove as big an obstacle to their widespread use as
any technical problems with data storage or transmission. Consequently the uneven availability of spatial data may continue
to hinder the development of new spatial applications. Further research is required to identify the extent to which charging
mechanisms impact on the growth of spatial applications and to identify better approaches for electronic distribution of
spatial data.
CONCLUSION

Spatial data availability is an important success factor for the use of GIS in all sectors, including business. The introduction
of geolibraries and other spatial infrastructure initiatives should be of interest to the business community as they offer the
potential to make spatial data more accessible. As yet there is relatively little research on the distinct requirements of spatial
data handling from the IS community. I believe that several major themes of research can be identified. Firstly, the problems
of integrating data from different sources is one faced by the data warehousing community and research from this field
should be further extended to the problems presented by spatial data. Secondly, a variety of models have been introduced by
business data providers and software companies for the control of copyright and digital rights management and research is
required to identify the relevance of these models to spatial data. Furthermore, the ECommerce research community has
modeled the distribution of electronic products, these models need to be extended to the distribution of spatial data. In
addition, the external nature of spatial data suggests that it may be appropriate to outsource the processing of this data and
existing research on outsourcing relationships in the IS field may provide insight into the issues likely to arise with external
providers of the spatial data. A synthesis of IS research and GI Science research is required to fully explore these issues and
these themes should provide a rich seam for future research.
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